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1.1  

₈LI 5655 / LI 5660 ♦▫☺♃ꜟ꜡♇◒▬fi▪fiⱪ₉│  0.5 Hz  11 MHz  

LI 5655│ 0.5 Hz  3 MHz ─ 2 ×2  ꜡♇◒▬fi▪fiⱪ≢∆⁹ 

 ─ ╩ ⅛⇔≡ ⌐ ╙╣⅜∟⌂ ⌂ ─₈ ⅝↕₉╛₈ ₉─ ⌐

ↄ⅔ ™™√∞↑╕∆⁹ 

꜡♇◒▬fi▪fiⱪ─ ⌂ ─ │ F  ₈1.3 ₉ 
 

 ̧  

 ≢│ 3 MHz ╕≢─ ╩ ≢⅝╕∆⁹LI 5660≢│ ─ HF ╩

™╢≤ 11 MHz ╕≢ ≢⅝╕∆ ⌐ ⅜№╡╕∆ ⁹ 

 ⌐⅔↑╢-3 dB │ 1 MHz ≢∆ ꜟⱩכ◔ +   = 150 pF 

⌐⅔↑╢ ⁹ 
 

 ̧ ⌂  

 ⌂ ⌂⇔≢─ ┼─ ⌐ ⅎ≡

10 MHz 10MHz IN ╩ ℮≤ ─ ─ ≤ ≢⅝╕∆⁹ 

 ̧ ⌂  

 ⌂ ⌐ ⅎ ─ ╩ ∟╕∆⁹ 

 a)  

  ∞↑≢⌂ↄ ─ ─ ×1 / 1  63 / 63 ⅜ ≢⅝╕∆⁹ 

 b) 2  

 2 ╩ ⅎ 1≈─ ⌐ ╕╣╢ 2≈─ ╩ ⌐ ≢

⅝╕∆⁹2 ─꜠◦○ ╛ ─ ╙ ≢∆⁹ 
 

 ̧ ♦▫☺♃ꜟ ⌐╟╢ ™ ≤ ╣√♄▬♫Ⱶ♇◒ꜞ◙כⱩ 

 ≤∕╣ ─ ╩♦▫☺♃ꜟ ⌐ ™╕∆⁹▪♫꜡◓ ⌐ ═≡ ─

♀꜡♪ꜞⱨ♩⅜ ↕™√╘ 100 dB ─♄▬♫Ⱶ♇◒ꜞ◙כⱩ⅜ ╠╣╕∆ ∆

⌂╦∟ ⱨꜟ☻◔כꜟ─ 100 000 ─ ≢ ≢⅝╕∆ ⁹ 
 

 ̧ ≢ ╠⅛⌂  

M 1.5 ♩כ꜠  ◘fiⱪꜟ/s  16ⱦ♇♩≢∆⁹ 
 

 ̧ ™ ≢╙ ⌐꜡♇◒ 

 ™ ≢│ 2 ≢ ⌐꜡♇◒⇔╕∆⁹↕╠⌐ ⌐ ⇔√

ⱨ▫ꜟ♃⌐╟╡ ꜞⱪꜟ⅜ ↕™ ⅜ ╠╣╕∆⁹ 
 

 ̧ 10 Vrms LI 5660─╖  

10 Vrm s─ ╩ ≢⅝╕∆ C ⁹ ⱪꜞ▪fiⱪ─ ⌐ ⇔≡

╩ ∫≡ ≢⅝╕∆⁹ 
 

 ̧ ♩כ⸗ꜞ  

 USB GPIB RS-232 LAN ╩ ⅎ≡™╢─≢ ◦☻♥ⱶ┼─ ╖ ╖⌐ ≢

∆⁹ ─ │♩כ꜠ 100 k ◘fiⱪꜟ/s≢∆ USB ⁹ 
 

 ̧  

↕ 88 mm 2U ⌂─≢ ꜝ♇◒┼─ ╖⅜ ≢∆⁹ 
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1.2  

LI 5655 / LI 5660│ ∕─ ╩ ⅛⇔≡ ─╟℮⌂ ≢⅔ ™™√∞↑╕∆⁹ 

 ̧ ⱪ꜡כⱩ ─  

 ̧ ▼☺כ○ ꜝⱴfi ⌂≥⌐╟╢  

 ̧ ─ ⌂≥  

 ̧ ☺ꜗ▬꜡ ה ה ⌂≥─  

 ̧ ─ SQUID⌐╟╢  

 ̧ ⱱכꜟ ─  

 ̧ ☿fi◘─ ⌂≥≢ ⇔√ ─  

 ̧ ▬fiⱧכ♄fi☻Ⱪꜞ♇☺─♯ꜟ  

 ̧ ▬fiⱧכ♄fi☻ ▬fiⱧכ♄fi☻ ◔Ⱶ◌ꜟ▬fiⱧכ♄fi☻  

 ̧ ─ ─  

 
 

Ẽ ≤⇔≡─ ⌂  

╩ ≢⅝╢ ─ ╩ ∆╢≤ ─╟℮⌂ ⅜ ≢∆⁹ 
 

a) ♩ꜝfi☻⌐╟╢  

╩ ™╢≤ ─ ™

⅜ ≢∆⁹ ─ⱨ▫כ♪Ᵽ♇◒

⌐╙ ⇔≡™╕∆⁹ 

─ ≢│ ⅜ ⅛╠⌂™℮ⅎ

─ ╡╟⌐◒כ♩☻꜡◒╛ ♀꜡

─ ⅜ ⇔╕∆⁹ 

꜡♇◒▬fi▪fiⱪ⌂╠ ⅜ ≢

♀꜡ ─ ╙ ≢∆⁹ 

 

 

b) ─Ⱨכ◒  

─ ⌐ ⌂₈ ₉╩ ⇔≡

꜡♇◒▬fi▪fiⱪ≢ ─₈ ₉╩

∆╢≤ ─ ⅜ ╠╣╕∆⁹

↓─ │ ─Ⱨכ◒╕√│Ⱳ♩ⱶ≢

♀꜡╩ ∆╢ ∆╢ ─≢ ∕─

╩ ╘╢─⅜ ≢∆⁹ 

 

∏╣ ⅜ ⅛╢─≢ Ⱨכ◒ ⌐

∆╢ ⌐ ≢⅝╕∆⁹ 

 

S
ig

n
a
l 

 
s
tr

e
n

g
th

 

Phase  

- / + 

Signal 

Wave length 

Y
 O

U
T

 

 Differential value 

Signal 

Differential 

transformer 

Displacement 

LIA output 

(after correction  

Ordinary voltmeter 

output 

X
 O

U
T

 

Signal 

(before correction  

LIA : Lock-in amplifier 
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Ẽ LI 5655 / LI 5660─ ╩ ⅛⇔√  

LI 5655 / LI 5660─ ⌂ ╩ ∆╢≤ ─╟℮⌂ ⅜ ≢∆⁹ 
 

a) ⱱכꜟ ─  ─  

ⱱכꜟ │ 2 ≤ ─ ⌐ ⇔ ∕─ │ 2 ─ ⅔╟┘

⌐⌂╡╕∆⁹ ≤ ╩ ∆╢ ≤ LI 5655 / LI 5660 ╩ 10 

MHz ⌐ ↕∑╢≤ ⌂╢ ─ 2 ⌐ ⇔≡ ╩

⇔⌂ↄ≡╙ ╩ ≢⅝╕∆⁹ 

LI 5655 / LI 5660 ≢─

╩ ↑╢√╘⌐ ⌐ ╕

╣╢ ─ f  1 f  2 │ ⌐

⇔≡⅔⅝╕∆⁹ 

 

─ ⅜ ≢№╣┌

╩ ⇔≡

╩ ∆╢↓≤╙≢⅝╕

∆⁹≥∟╠≢╙ ⅛

◒כ♩☻꜡◒─╠ ╩ ↑╠╣

╕∆⁹ 

 

 
 

b) ╛ ─ ─  

2 ≤ ─ ╩ ∆╢≤ LI 5655 / LI 5660  1 ≢ ♦ꜙ

▪ꜟⱦכⱶ ꜠◦○ ⌐╟╢ ⌂≥─ ⅜ ≢∆⁹ 

☿ꜟ─ ≢ ╩⅛↑≡ ╩ ∆╢↓≤╙≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ↑╢√╘⌐ 2≈─ │ ╛ ─ ╩ ↑╕∆⁹10 MHz

╩ ™≡ ─ ≤ ╩ ╢≤ ─ 2 ⌐╟╢ ╙

≢∆⁹ 

 

f  1 

f  2 

Light chopper 

or 

Optical modulator 

n / m 

R
A

T
IO

 

a
 /
 b

 

a 

b 

Sample 

cell 

Reference 

cell 

 

Sensor f  1 

f  2 

f  1 & f  2 I  

(Negative feedback) 

Dual frequency & 

Fractional harmonic measurement 

LI 5655 / LI 5660 
 

OUT 

f  1 : f  2 = n : m 

Light 

source 

REF IN 

f  1 & f  2 

f  2 

Large current 

Strong 

magnetic field 

PSD 

OUT 

metal  

Sample 

Hall 

voltage f  2 

f  1 

f  2 - f  1 

f  1 : f  2 = p : q 

integer ratio  

10MHz Standard frequency 

f  2 - f  1 

f  1 

f  2 - f  1 

= f  1 × (q - p) / p 

= f  1 × n / m 

LI 5655 / LI 5660 

INT 

OSC 
10MHz IN 

REF IN 
n/m 

EXT OSC 

(2 CH) 



1.2  

 

 1-5 LI 5655 / LI 5660 

c)  

ⱳfiⱪ ≤ⱪ꜡כⱩ ╩ ⌂╢ ≢ ⇔√╡ ⅜ ⌂╢ 2 ≈─ⱳfiⱪ

≢ ╩ ⇔√≤⅝ ☿fi◘⅛╠ ⅜ ╠╣ ∕─ ⌐ ⅜ ╕╣

≡™╢↓≤⅜№╡╕∆⁹LI 5655 / LI 5660│ ≢ 2≈─ ╩ ∆╢↓≤≢

↕╣√ ╩ ⇔ ╠╣√ ╩↕╠⌐ ≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╩ ⇔≡ ─ ╩ ╢↓≤╙≢⅝╕∆⁹ 

 

d) LI 5660─╖  

TA (Transient Absorption )╛ SRS (stimul ated Raman scattering )⌂≥≢│ ꜠

─כ◙כ ╩ ↑╢≤ ⌐ ╩ ╢√╘⌐ ™ 10 MHz ≢ ↕╣√

כ◙כ꜠ ╩ ™╕∆⁹HF ≤ 10 MHz ╩ ™╢≤ ─ ╩

↑∏⌐ ≢⅝╕∆⁹HF ╩ ™╢≤⅝│ ⱨ▫ꜟ♃ BPF ╛ ╩

⇔≡ LI 5660─ > 11 MHz ─ ╩ ⅎ╕∆⁹ 

╩ ⌐ ┘ ⱨ▫ꜟ♃ SYNC ╩ ∆╢≤ ⅜ ╠╣╕

∆⁹ 

 

 

 

 

 

 

 

 

 

 

OUT 

f  0 

10 MHz Standard Frequency 

LI 5660 

INT 

OSC 

10MHz IN 
Pump 

PSD LPF 

PD 

OM 

Probe 

Sample f  0 

Filter 

HF 

EXT 

OSC 

Ex)  f  0 = 9.375 MHz Tuned Amp 

or 

BPF 

PD: Photodiode 

OM: Optical modulator 

SYNC: 

Moving average 

 

Ex) Averaging 

 = 48 points 

 = 18 cycles of f  0 

 @ 1 / (520.8 kHz) 

Response time 

 @ 2ʈs 

Input rate 

 = 25 M sample/s 

Output rate 

 = 1.5625M sample/s 

f  1 

f  2 DET1 

DET2 

+90° 
INT OSC 

LI 5655 / LI 5660 
 

X 

Y 

A 

R 

ɗ 

Carrier 

Envelope 

X 

10MHz IN 

PD Ma 

Mb 

Pump 

Probe 

f  1 

f  2 

f  1 

f  2 

Modulator 
Sample 

EXT OSC 

10MHz 

10MHz 

Modulator 

f  2 : Carrier 

f  2 - f  1 f  2 + f  1 

Frequency 

A
m

p
lit

u
d
e
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1.3  

1.3.1 ꜡♇◒▬fi▪fiⱪ─  

⌐ │ ™ ⌐ ⇔≡™╕∆⁹꜡♇◒▬fi▪fiⱪ│ ─ ™╩ ⇔≡

≤ ╩ ⇔ ╩ ∆╢ ≢∆⁹ ⌐ ⅜ ⌐ ∆╢ ⱨ

▫ꜟ♃ / ≤⇔≡ ⅝╕∆⁹ 

╩ ╗ │ ╕∏ PSD Phase Sensitive Detector ╩ ™≡ DC

⌐ ↕╣╕∆⁹↓─≤⅝ ─ ╙ DC ⌐ ↕╣╕∆⁹∕─

ⱨ▫ꜟ♃ LPF ≢ ╛ ≢ ∂√ꜞⱪꜟ╩ ⇔≡ DC ╩ ╕∆⁹↓╣╩

─ ⌐ ⇔≡ ╢≤ ⅜ LPF ─ f c ─ 2 ≢№╢ ⱨ▫ꜟ♃

BPF ≤ ⌐⌂╡╕∆⁹ⱨ▫ꜟ♃─ ╛ ╩ ⅝ↄ∆╢╒

≥ f c⅜ ↄ⌂╡ ╩╟╡ ↄ ≢⅝╕∆⁹LPF ≢ ╩ ⇔√ │ ≢ ∆╢

↓≤⌂ↄ ╩ ≢⅝╕∆⁹ ─ AC ≤ ─ DC │ ≤♄▬♫Ⱶ♇◒

Ⱪכ◙ꜞ DR ─ ⅛╠ ╕╡╕∆⁹ DR = ≢⅝╢ ꜠ⱬꜟ / ⱨꜟ☻◔כꜟ  

꜡♇◒▬fi▪fiⱪ│ ≤ ─ ≤⇔≡ REF IN ╩ ≤⇔╕∆⁹ 

PSD│ ≤ ≤╙ ─ ≢∆⁹PSD⌐ ⅎ╢

─ │ ≢№╡ │◦ⱨ♩≢⅝╕∆⁹PSD │ ─ ⅝↕ R≤

≤─ ȇ ⌐ ⇔╕∆ "Phase Sensitive"≢∆ ⁹ 

2 ꜡♇◒▬fi▪fiⱪ│ PSD╩ 2≈ ⅎ≡™≡ ∆╢ 2≈─ X≤ Y ™ ⅎ╢≤

R≤ȇ ╩ ⌐ ╠╣╢ⱬ◒♩ꜟ ≤⇔≡ ⇔╕∆⁹Y⅜♀꜡⌐⌂╢╟℮⌐ PSD⌐ ⅎ

╢ ─ ╩ ⇔ X ≢ ─ ⅝↕╩ ∆╢≤ R ≢ ∆╢╟╡ꜝfi♄ⱶ

─ ╩ ≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1-1 ꜡♇◒▬fi▪fiⱪ─  

SIG IN 

REF IN 

+90° Phase Shifter 

Phase Shifter 

AC Amp DC Amp PSD LPF 

Y OUT 

X OUT 

DC + 2 f  0 

+ Noise 

DC 

2 f  0 f  0 0 

(DC) 

f  C 2 f  C 

LPF BPF 

Frequency conversion 

Equivalent 

X 

Y 
R 

ʃ 

R = ӏ(X2 + Y2) 

ʃ = tan-1(Y / X) Signal 

+ 

Noise 

A
m

p
lit

u
d
e
 

Signal 

Signal 

vector 

ʃ 

f  0 

f  0 

Noise 

Saturation level 

Signal 

AC Gain DC Gain LPF 

SIG IN × 

SIG IN OUT 

Signal gain 

Noise gain 

(No LPF) 

R cos ʃ 

R sin ʃ 

Phase 

shifter 

Ripple 

A
m

p
lit

u
d
e
 

± 180° 

sin(2ʌf  0t + ʃ) sin(2ʌf  0t) 

= (cos ʃ - cos(4ʌf  0t + ʃ) ) / 2 

DR = DC Gain 
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1.3.2 Ⱪ꜡♇◒  

↓↓≢│ LI 5655 / LI 5660─ Ⱪ꜡♇◒ ╩ ⇔ ⌂ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 1-2 LI 5655 / LI 5660Ⱪ꜡♇◒  

 

I 

I / V 

A 

REF IN 

TRIG IN 

Diff AMP 

ANTI- 
ALIASING 

FILTER 

LINE NOTCH 

THRU / 
50 / 60Hz 

MONITOR 

OUT 

A-B / A 

AC GAIN(SENS, DR) 

PSD 1 X, Y 

DC GAIN(SENS, DR) 

OFFSET 
X, Y 

EXPAND 
X, Y 

NOISE 

+90  

TC, SLOPE, 
SYNC 

[ REFERENCE CKT ] 

AUX 

IN 1 

OSC OUT 

REF OUT AMPTD 

[ DETECTOR CKT ]  

MAIN CPU 

[SIGNAL INPUT CKT] 

B 

R
A

T
IO

 

K 

PANEL 
POWER 

SUPPLY 

CONTROL, STATUS, DATA 

PREAMP 
±15V OUT 

I-V 

AC / DC 

AC LINE 

1M / 100M 

1V 

10MHz IN 

A1 A2 
A3 

THRU/ 
100 / 120Hz 

A4 

10V 

C 

A5 

1V 

HF 

Buf A/D 

Buf 

C-IN 
HF-IN 

1M / 50ɱ 
Buf 

FLOAT / GND 

D/A Buf 

DATA 
OUT 1 

D/A Buf 

DATA 
OUT 2 

D/A Buf 

DATA 
OUT 3 

D/A Buf 

DATA 
OUT 4 

F
O

R
M

A
T

 

N
O

R
M

A
L

IZ
E

 

STANDARD 

[ CALCULATE ] 

A/D D/A Buf AUX 
OUT 1 

D/A Buf AUX 
OUT 2 

REMOTE 

CONTROL 

A/D 

AUX 

IN 2 

DC 
POWER 

D/A 

PHASE 

SHIFTER 2 

PHASE 

SHIFTER 1 

S
W

IT
C

H
 

REF 1 

REF 2 

P
L
L
 

REFERENCE 

DETECTOR 

FREQUENCY PHASE 

REF 1 

REF 2 

DET2 
OUT 

PRIMARY 
DETECTOR 

 

SECONDARY 
DETECTOR 

 

CASC 
/ 

DUAL 
 

[ CONTROL CKT ]  

DATA 
to CPU / MEMORY 

n/m 

1ʈA 

LPF 

INT OSC 

±10V 

DC 
Cancel 

PSD 2 

+90° 

1ɛA 

LI 5660 only 

ATT 
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a) SIGNAL INPUT CKT  

 │ ─ ╩ ∟╕∆⁹ C HF │ LI 5660─╖  

─ A A-B C I HF  

─ AC DC  

─ AC  

─ LINE NOTCH  

▪fi♅◄▬ꜞ▪☻ⱨ▫ꜟ♃ ANTI-ALIASING FILTER  

 ◘fiⱪꜞfi◓⌐╟╡ ─ ⅜ ⌐ ╡ ∆─╩ ⅞╕∆⁹ 

 HF ╩ ™╢≤⅝│ ⅜▪fi♅◄▬ꜞ▪☻ⱨ▫ꜟ♃╩ ╠⌂™√╘ ⱨ▫ꜟ♃╩

⇔≡ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

b) DETECTOR CKT  

◘fiⱪꜞfi◓ 

 │ 25 M ◘fiⱪꜟ/s≢ 16ⱦ♇♩─♦▫☺♃ꜟ ⌐ ↕╣╕∆⁹ ≢│

↕╣≡™╕∆⅜ ╩ ↕∑╢♦▫◙ ─ ╩ ⅎ╢↓≤≢

⌐ ∆╢ ⱦ♇♩ ╩ ↕∑≡™╕∆⁹ 
 

PSD  

 │ PSD ⌐╟╡ DC ⌐ ↕╣╕∆⁹ 

 ∆╢ 2 ≈─ ≢ ∆╢↓≤≢ ─ ⅝↕≤ ─ ⅜ ↕╣╕∆⁹

│ ≤ ─ ≢∆⁹PSD⌐ ⅎ╠╣╢ │ ⌂─

≢ ⌂ ╩ ™√≤⅝ ⌐⌂╢ ─ ─ ⅜№╡╕∑╪⁹

≤ ─ ≢ ─ 2 ─ꜞⱪꜟ⅜ ∂╢╒⅛ ─ DC ○ⱨ☿

♇♩≤ ─ ≢ ≤ ∂ꜞⱪꜟ⅜ ∂╕∆⅜ ─ ⱨ▫ꜟ♃≢

↕╣╕∆⁹꜡♇◒▬fi▪fiⱪ│ ∞↑ ∆╢─≢ ─

╩ ↑⌂™ ⅜№╡╕∆⁹ 
 

ⱨ▫ꜟ♃ TC SLOPE SYNC  

 ⱨ▫ꜟ♃│ ⅔╟┘ ≢ ∂√ꜞⱪꜟ╩ ⇔╕∆⁹ ⱨ▫ꜟ

♃│ 1 ─ ⱨ▫ꜟ♃ LPF  × 1 4 6 / 12 / 18 / 24 dB/oct

─ ≢∆⁹ TC ≤ SLOPE ╩ ⅝ↄ∆╢╒≥ ⅜ ↄ

⌂╡ ╩ ≢⅝╕∆⅜ │ ↄ⌂╡╕∆⁹ ⱨ▫ꜟ♃─ ╩ ⱨ▫

ꜟ♃ SYNC ─ ⌐ ╡ ⅎ╢≤ ─ꜞⱪꜟ╩ ⅝ↄ ≢

⅝╢√╘ ↕⌂ ╩ ⇔≡ ⌂ ╩ ╢↓≤⅜ ⌐⌂╡╕∆⁹ 
 

DC GAIN  

 ╩ ╡ ↄ≤ ≢ ∆╢↓≤⌂ↄ ⅜ ⌐⌂╡╕∆⁹

─ AC ≤ ─ DC │ ≤♄▬♫Ⱶ♇◒ꜞ◙כⱩ⅛╠ ↕╣╕∆⁹

ⱨ▫ꜟ♃ DC │♦▫☺♃ꜟ ⌂─≢ ▪♫꜡◓ ≢

⌐⌂╢ DC ♪ꜞⱨ♩⌐╟╢♄▬♫Ⱶ♇◒ꜞ◙כⱩ─ ⅜№╡╕∑╪⁹ 
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2 PSD1 PSD2  

 LI 5655 / LI 5660│ 2 ╩ 2 ⅎ≡™╕∆⁹2≈

─ ≢ ⌐ ≢⅝╕∆⁹2 ─ │ ⇔≡ ™╢↓≤╙≢⅝╕∆⁹ 

 

c CALCULATE / FORMAT  

 ꜡♇◒▬fi▪fiⱪ⌐╟╢  X Y│ ─ ≢∆⁹ 

 X≤ Y⅛╠ ↕╣╢ R│ ─ ≢∆⁹ 

 ⌐ ∂≡ ○ⱨ☿♇♩ OFFSET EXPAND ⱡכⱴꜝ▬☼ %  

dB ⌂≥ ꜠◦○ RATIO ⅜ ⅎ╕∆⁹ 

 

d REFERENCE CKT  

 PSD≢ ™╢ ─ │ ⅜ ⇔╕∆⁹ 

 

 ꜡♇◒▬fi▪fiⱪ│ ≤⇔≡ REF IN ╩ ≤ ─ ⌐⇔

≡ ╩ ™╕∆⁹ ⅜ ─≤⅝ │ PLL Phase Locked 

Loop ⌐╟╡ ⌐ ⇔√ ≤ ⅜ ⇔√ ╩ ⇔╕∆⁹ 
 

 

 ⅜ INT OSC ─≤⅝ │ ≢ ↕╣√ ≢

⇔╕∆⁹ │ ♦▫☺♃ꜟ ⌂─≢ │ ∆←⌐ ⇔╕

∆⁹ 

 ─ │ OSC OUT ⅔╟┘ TTL ꜠ⱬꜟ─ REF OUT ≤

⇔≡ ↕╣╕∆⁹OSC OUT ─ ╩♀꜡⌐ ∆╢≤ ⌐ ™ ≢ ⌐⌂╡

⅜∟⌂ ⅛╠ ┼─ ◒כ♩☻꜡◒ ╩ ≢⅝╕∆⁹ 

 │ ╩ ↕∑╢ ╩ ∫≡™╕∆⁹  

 2 ≢│ 2≈─ ╩ ⇔╕∆⁹ ≤ ╕√│ ≤

∕╣≤│ ⇔√ ─ ╩ ™╢↓≤⅜≢⅝╕∆⁹ 
 

┼─  

 ≤⇔≡ SIGNAL ╩ ∆╢≤ ─ ⅜♀꜡⌐⌂

╢╟℮⌐ ≤ ⅜ ∆╢╟℮⌐ ⅜ ↕╣╕∆⁹ 
 

10MHz  

 ─ ╩ ⅛╠ 10MHz IN ⌐ ⅎ╢≤ ∕─ ⌐

⇔√ ╩ ⅛╠ ≢⅝╕∆⁹⇔√⅜∫≡ REF IN ╩

ⅎ╢↓≤⌂ↄ ≢⅝╕∆⁹ ∞↑≢⌂ↄ ─◘fiⱪꜞfi◓꜠כ♩

♩כ꜠ ♃▬ⱴ⌐╟╢♦כ♃ⱷ⸗ꜞ┼─ ╙♩כ꜠ 10 MHz ⌐ ⇔╕

∆⁹ 
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2  ─  
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2.1 ─  

Ẽ ─  

LI 5655 / LI 5660╩↔ ⌐⌂╢ ⌐ ↓─ ─ ⌐ ↕╣≡™╢₈ ⌐⅔ ™

™√∞ↄ√╘⌐₉╩↔ ⌐⌂╡ ─ ╩ ∫≡ↄ∞↕™⁹ 

╕√ ⌐ ∆╢ ⌐₈2.3 ⅔╟┘ ₉╩⅔ ╖⌐⌂╡ ─√╘─ ╩

⌐ ∫≡ↄ∞↕™⁹ 

 

Ẽ ─  

╕∏ ⌐ ─ ⌂≥⌐╟╢ ⅜⌂™↓≤╩⅔ ⅛╘ↄ∞↕™⁹ 

⇔√╠ ₈ 2-1 ₉≤ ╠⇔ ╦∑≡ ╩↔ ↄ∞↕™⁹ 

 

 2-1  

 

 

 

 

 

 

 

 

 

 

 

 

 
   

 

  

─ ⌐│ ─ ⅜№╡╕∆⁹◌Ᵽכ│ ╡ ↕⌂™≢ↄ∞↕™⁹ 

─ │ ⌐ ⇔≡™╢ ☻ⱦכ◘√╣↕ ─ │

╦⌂™≢ↄ∞↕™⁹ 

 

LI 5655  LI 5660   ··············································  1 

 

  ················································  1 

CD-ROM  ἰ Ɑכ☺  ····································  1 

♩♇☿♪כ◖ 3 2 m   ···································  1 

ⱥꜙכ☼ ♃▬ⱶꜝ◓ 1.0 A / 250 V ɫ5.2×20 mm  ···  1 

◐ꜗ♇ⱪ  ··································  1 
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Ẽ CD-ROM─  

 

 ̧ LI 5655 / LI 5660  

↓─ ≢∆ PDF ⁹ 

 ̧ LI 5655 / LI 5660 ♩כ⸗ꜞ  

LI 5655 / LI 5660╩ꜞ⸗כ♩ ∆╢ ╩ ⇔╕∆ PDF ⁹ 

 ̧ IVI(Interchangeable Virtual Instruments) ♪ꜝ▬Ᵽ 

LI 5655 / LI 5660─ ⌂◖ⱴfi♪╛◒◄ꜞ╩ ℮♪ꜝ▬Ᵽ≢ ─ⱪ꜡◓ꜝⱵfi◓

≢ ≢⅝╕∆⁹LabVIEW ≢│ IVI ♪ꜝ▬Ᵽ╩▬fiⱳכ♩⇔≡ vi ╕√│ llb ⌐

⇔≡ ≢⅝╕∆⁹ 

 ̧ ◘fiⱪꜟⱪ꜡◓ꜝⱶ 

C# VB.NET ⌂≥─ⱪ꜡◓ꜝⱵfi◓ ≢ ▬fi♃ⱨ▼כ☻╩ ™≡ LI 5655 / LI 5660

╩ ∆╢ ╩ ⇔╕∆⁹ 

 

↓↓⌐│ ∞↑╩ ⇔≡™╕∆⁹ ⌂ ╛ ™ ⌐≈™≡│ CD-ROM ⌐ ╘

╠╣≡™╢ ╩↔ ↄ∞↕™⁹ 
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2.2  

2.2.1 ─ ⌂  
 
 

   
 

  

LI 5655 / LI 5660╩ ∆╢↓≤⅜№╢─≢ ─ ⌐↔ ↄ∞↕™⁹ 

│LI 5655 / LI 5660ה ⱨ□fi⌐╟╢ ╩⅔↓⌂∫≡™╕∆⁹ 

─№╢ ╛ ─№╢ ╩ ⅜⌂™≢ↄ∞↕™⁹ 

│LI 5655 / LI 5660ה ╛ ╩ ⌐⇔≡ ≡≡ ∆╢≤ ∆╢

⅜№╡╕∆⁹ 

∏ ─ⱨ♇♩⅜ 4 ≤╙ ⌂≥─ ╠⌂ ⌐ ╢╟℮⌐⅔™≡ↄ∞↕™⁹ 

 

 

2.2.2  

─↓ה │ ─ ╩ √∆ ⌐ ⇔≡ↄ∞↕™⁹ 

 0 40 ϴ 5 85 %RH √∞⇔ │ 1 25 g/m3 ⅜⌂™↓≤  

 10 50 ϴ 5 95 %RH √∞⇔  1 29 g/m3 ⅜⌂™↓≤  

ה  2000 m ─ ⌐ ⇔≡ↄ∞↕™⁹ 

ה  ™ ─ ≢─↔ │ ⌐ ⅜ ∆╢ ⅜№╡╕∆─

≢ ↑≡ↄ∞↕™⁹ 

 
 
 

   
 

  

─╟℮⌂ ⌐ ∆╢↓≤│ ↑≡ↄ∞↕™⁹ 

ה ●☻─№╢  

─ ⅜№╡╕∆⁹ ⌐ ⇔√╡ ⇔√╡⇔⌂™≢ↄ∞↕™⁹ 

ה ╛ ⅜ √╢ ╛ ─ ─ ↄ 

╩ ⇔⌂⅛∫√╡ ─ ⌐⌂∫√╡⇔╕∆⁹ 

ה ●☻╛ ╛ ╛ ⌂≥⅜ ™  

⇔√╡ ─ ⌐⌂∫√╡⇔╕∆⁹ 

ה ⅜ ™  

╛ ─ ⌐⌂╡╕∆⁹ 

ה ╛ Ɽꜟ☻ ─ ↄ 

─ ⌐⌂╡╕∆⁹ 

 

╕√ LI 5655 / LI 5660╛ ─ ─ ≤⌂♪כ◖ ╩ ∆╢⅔∕╣─№╢ ≤

│ꜟⱩכ◔ ⇔≡ ⇔≡ↄ∞↕™⁹↓╣╠⅜ ≠™≡™╢≤ ╛ ─ ⌐⌂

╡╕∆⁹ 

 

⌂ ╩ ℮√╘⌐ ⅔ ™⌐⌂╢ ⌐ 30 ╩ⱶ▪♇ⱪכ◊►─ ∫≡ↄ∞↕™⁹ 

 



2.2  
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2.2.3 ꜝ♇◒ⱴ►fi♩ 

LI 5655 / LI 5660│ ꜝ♇◒ⱴ►fi♩◐♇♩ ╩ ╡ ↑╢≤ 19▬fi♅ IEC ꜝ♇◒

EIA ꜝ♇◒ ╕√│ JIS ꜝ♇◒⌐ ≢⅝╕∆⁹ꜝ♇◒ⱴ►fi♩◐♇♩│ Ⱶꜞꜝ♇◒

JIS ≤▬fi♅ꜝ♇◒ EIA ⅜ ↕╣≡™╕∆⁹ 

╕∏₈ 2-1 ꜝ♇◒ⱴ►fi♩ JIS ₉₈ 2-2 ꜝ♇◒ⱴ►fi♩ EIA ₉─╟℮⌐

ꜝ♇◒ⱴ►fi♩◐♇♩╩ ╡ ↑≡⅛╠ ꜝ♇◒⌐ ⇔≡ↄ∞↕™⁹ 

 

 
   

 

  

ꜝ♇◒⌐ ∆╢≤⅝│ ╩≤⌂ꜟכ꜠◒♇ꜝ∏ ⇔≡ LI 5655 / LI 5660╩

ⅎ≡ↄ∞↕™⁹↕╙⌂™≤ ⌐╟╡ ╩⇔√╡ LI 5655 / LI 5660╩ ∆╢

↓≤⅜№╡╕∆⁹ 

 

 

 
   

 

  

│⌐◒♇ꜝה ⌂ ╩ ↑╢⅛ ⱨ□fi╩ ↑≡ ⇔≡ↄ∞↕™⁹ 

─LI 5655 / LI 5660ה │ ⌐№╡╕∆⁹ 

│ ⌂≥⅛╠ 20 mm ↑≡ↄ∞↕™⁹ 

ה │ ⌐№╡╕∆⁹ 

│ ⌂≥⅛╠ 50 mm ⇔≡ↄ∞↕™⁹ 

─ ⌐⌂∫√╡ ⅜ →╠╣╢≤ ╩ ≢⅝⌂⅛∫√

╡ LI 5655 / LI 5660╩ ∆╢↓≤⅜№╡╕∆⁹ 
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2.3 ⅔╟┘  

  

 

 
   

 

  

 LI 5655 / LI 5660│ꜝ▬fiⱨ▫ꜟ♃╩ ⇔≡⅔╡ ⇔⌂™≤ ⇔╕∆⁹ 

 ╩ ∆╢√╘ ∏₈ D 100 Ɏ ₉

─ ⌐ ⌐ ⇔≡ↄ∞↕™⁹ 

 

3 ⱪꜝ◓╩ ◖fi♃◒♩╩ ∫√ 3 ◖fi☿fi♩⌐ ∆╣┌ LI 5655 / LI 

5660│ ⌐ ↕╣╕∆⁹ 

LI 5655 / LI 5660⌐│ 3 -2 ▪♄ⱪ♃╩ ⇔≡⅔╡╕∑╪⁹↔ ≢ 3 -2 ▪

♄ⱪ♃╩ ∆╢≤⅝│ ∏ ▪♄ⱪ♃─ ╩◖fi☿fi♩─∕┌─ ⌐

⇔≡ↄ∞↕™⁹ 

 

  

   AC 100 V±10 % / AC 120 V±10 % / AC 230 V+10 %,-14 % 

    √∞⇔ 250 V   

   50 Hz / 60 Hz ±2 Hz 

 ◌♥◗ꜞ  II  

 │ 75 VA ≢∆⁹ 

 

 ↓─ │ ⌐ ☻▬♇♅⅜№╡╕∆⁹◖

fi☿fi♩─ ≤ ☻▬♇♅≢ ⇔√ ≤

⅜ ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 ╩ ╡ ⅎ╢≤⅝│ ╩♪כ◖ ⇔√ ◖

▬fi♪ꜝ▬Ᵽ ─כ◐≡⌐ ⅝⅜ ⌐⌂╢╟℮⌐

◌♅♇≤ ⅜ ╢╕≢ ╝∫ↄ╡ ⇔≡ ╡ ⅎ≡ↄ∞↕

™⁹ 

 

 
   

 

  

 ☻▬♇♅│ ⌐ AC 100 V ⌐ ↕╣≡™╕∆⁹↔ ↄ

∞↕™⁹ ☻▬♇♅│ ☻▬♇♅⅜ ⌂ ⌐⌂╠⌂™╟℮⌐ ◌

♅♇≤ ⅜∆╢ ⌐ ⇔≡ↄ∞↕™⁹ 

 ☻▬♇♅─ ╩ ⇔≡⅛╠ ╩ ⇔≡ↄ∞↕™⁹ 

 

 2-5 ☻▬♇♅ 
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1) ∆╢ ⅜ ↓─ ─ ≢№╢↓≤╩ ∆╢⁹ 

2) ↓─ ─ ☻▬♇♅╩○ⱨ⌐∆╢⁹ 

3) ↓─ ─ ▬fi꜠♇♩⌐ ╩♪כ◖ ⇔ ╗⁹ 

╩◓ꜝⱪ─♪כ◖ (4 ◖fi♃◒♩╩ ∫√ ◖fi☿fi♩⌐ ⇔ ╗⁹ 

 

 
   

 

  

 ─ │♩♇☿♪כ◖ ≢ ≢∆⁹ 

 │ AC 125 V≢ │ AC 1250 Vrms≢∆⁹AC 125 V╩ ⅎ╢ ⅔

╟┘ ≢│ ≢⅝╕∑╪⁹ 

 ⌂⅔ ─ │♩♇☿♪כ◖ LI 5655 / LI 5660─ ≢∆⁹ 

 ─ ⅔╟┘ ⌐│ ⇔⌂™≢ↄ∞↕™⁹ 

 ≤─ ⌐│ ∏ ─ ╩♩♇☿♪כ◖ ⇔≡ↄ∞↕™⁹ 

 

⅜ AC 125 V ╩ ⅎ√╡ ≢ ∆╢≤⅝│ ─☼כꜙⱥ≥♩♇☿♪כ◖ ⅜

≢∆─≢ ╕√│ ⌐↔ ↄ∞↕™⁹ 

╩ ╡ ┘ ╩ ∆╢≤⅝│ 5 ─ ╩№↑≡ↄ∞↕™⁹ 

 

 

 LI 5655 / LI 5660  
 
 

   
 

  

╩♪כ◖  LI 5655 / LI 5660─ ▬fi꜠♇♩⅛╠ ↄ↓≤⅜≢⅝╢╟℮⌐ ▬

fi꜠♇♩ ⌐ ⌂ ╩ ⇔≡ↄ∞↕™⁹╕√│ ⱪꜝ◓╩◖fi☿fi♩⅛

╠ ↑╢╟℮⌐ ⌐ ─ ↄ ⌐№╢◖fi☿fi♩╩ ⇔ ◖fi☿fi♩ ⌐

⌂ ╩ ⇔≡ↄ∞↕™⁹ 

 ⅛╠ ⌂ ™╛ ⅜ ⇔√╠ ∟⌐ ╩♪כ◖ ⅝ ⅜

∆╢╕≢ ⇔⌂™≢ↄ∞↕™⁹ 
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LI 5655 / LI 5660─ⱥꜙכ☼─ │ ─≤⅔╡≢∆⁹ 

 100 V 120 V  1.0 A  250 V 

 230 V    0.5 A  250 V 

 ∕─ ─  

  ♃▬ⱶꜝ◓ 

  ɫ5.2×20 mm 

 

ⱥꜙכ☼╩ ∆╢≤⅝│ ╩♪כ◖ ™≡ ⱤⱠꜟ─

ⱥꜙכ☼╩ⱱꜟ♄╩ⱴ▬♫☻♪ꜝ▬Ᵽ≢ ⌐ ⇔≡ ⅝ ⅝╕∆⁹

ⱥꜙכ☼╩ ⇔√ ⱥꜙכ☼ⱱꜟ♄⌐ ⇔ ╖ ♪ꜝ▬Ᵽ≢

⇔ ╖ ⌐ ⇔≡꜡♇◒⇔╕∆⁹ 

 

 

 

 

 
   

 

  

 ≤ ∆╢ ⌐ ╡ ⅎ☻▬♇♅─ ≤ⱥꜙכ☼─ ⅜

⌐ ⇔≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 ╡ ⅎ☻▬♇♅─ ⅔╟┘ⱥꜙכ☼─ │ ∏ ╩♪כ◖

LI 5655 / LI 5660─ ▬fi꜠♇♩╕√│◖fi☿fi♩⅛╠ ™√ ≢ ∫≡ↄ∞↕

™⁹ 

 ↕╙⌂™≤ LI 5655 / LI 5660─ ─ ╣⅜№╡╕∆⁹ 

 

 

 

 
   

 

  

 ─ ⌐│ ─ ⅜№╡╕∆⁹◌Ᵽכ│ ╡ ↕⌂™≢ↄ∞↕™⁹ 

 

 2-6 ⱥꜙכ☼  
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2.4 ⌂ ♅▼♇◒ 

↓↓≢│ ↕╣√≤⅝ ⇔⌂⅛∫√≤⅝│ ─ ≢ LI 5655 / LI 5660─

╩♅▼♇◒∆╢↓≤╩⅔ ╘⇔╕∆⁹ ⅔╟┘ BNC ꜟⱩכ◔ 1 m ╩ 2 ↔ ↄ∞↕

™⁹  

1. ╩ ⇔≡⅛╠ ☻▬♇♅╩○fi⌐⇔≡ↄ∞↕™⁹ 

⅜ ⅎ≡ ⅜ ↕╣╢╕≢ ∟╕∆⁹ 

─ │ F ₈4.1.2 ≤ ─ ₉ 

2. ╩ ⇔╕∆⁹ 

_UTIL_ ◐כ [_ RESET> _]♁ⱨ♩◐כ [_ Exec _]♁ⱨ♩◐כ╩ ⌐ ⇔╕∆⁹ 

3. ╩ INT OSC ⌐ ⇔╕∆⁹ 

_REF_ ◐כ [_ SOURCE _]♁ⱨ♩◐כ╩ ⌐ ⇔╕∆⁹ 

▪♇ⱪ♄►fi◐כ⌂™⇔⸗♦▫ⱨ□▬ⱡⱩ╩ ⇔ INT OSC ⌐ ⇔╕∆⁹ 

4. OSC OUT ≤ SIGNAL INPUT A ╩ BNC ≢ꜟⱩכ◔ ⇔╕∆⁹ 

5. ⇔ↄ ≢⅝╢↓≤╩ ⇔╕∆⁹ 

─ ╩ ⅎ≡ ≤ R ─ ⅝↕ ⅜╒╓ ∂≢№

╢↓≤╩ ⇔╕∆⁹ 

_REF_ ◐כ [_ OSC SET> _]♁ⱨ♩◐כ╩ ⌐ ⇔ ↕╠⌐[ _FREQ> _]♁ⱨ♩◐כ╩ ⇔

─ ╕√ [_ AMPTD> _]♁ⱨ♩◐כ╩ ⇔ ─ ⅜≢⅝╕∆⁹ 

6. ╩ REF IN ⌐ ⇔╕∆⁹ 

_REF_ ◐כ [_ SOURCE _]♁ⱨ♩◐כ╩ ⌐ ⇔╕∆⁹ 

▪♇ⱪ♄►fi◐כ⌂™⇔⸗♦▫ⱨ□▬ⱡⱩ╩ ⇔ REF IN ⌐ ⇔╕∆⁹ 

[_ EDGE_ ]♁ⱨ♩◐כ╩ ⇔ ▪♇ⱪ♄►fi◐כ⌂™⇔⸗♦▫ⱨ□▬ⱡⱩ╩ ∆╢↓≤≢

SIN + TTL꜠ⱬꜟ  +  - ─ ⅜≢⅝╕∆⁹ 

7. ⌐ ⱴꜟ♅ⱨ□fi◒◦ꜛfi☺▼Ⱡ꜠כ♃WF1947 ⌂≥ ╩ ⇔≡

─╟℮⌐ ⇔╕∆⁹ 

   SYNC OUT │ TTL ꜠ⱬꜟ Duty 50  % ─  

   ♪כ⸗

  1 kHz ⇔√™ ≢ ⇔╕∆  

  1 Vrms ⇔√™ ≢ ⇔╕∆  

8. ─ ╩ LI 5655 / LI 5660⌐ ⇔╕∆⁹ 

 SYNC OUT  ќ LI 5655 / LI 5660  REF IN  

 FUNC OUT  ќ LI 5655 / LI 5660  A  

9. ┼─ ╩ ⇔╕∆⁹ 

∆╢≤ ─ UNLOCK▪▬◖fi⅜ ⅎ≡ ≤ ∂ ⅜ ↕╣

╕∆⁹ ─ ╛ ╩ ⅎ≡ ⇔ↄ ≢⅝╢↓≤╩ ⇔╕∆⁹ 
 

≢ ⌂ ♅▼♇◒│ ≢∆⁹ 

⌐ ╩ ⇔≡⅔ↄ↓≤╩⅔ ╘⇔╕∆⁹ 
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2.5  

LI 5655 / LI 5660│ ╛ ⌐╙╟╡╕∆⅜ ⌂ↄ≤╙ 1 ⌐ 1 │₈8.6 

₉╩ ∫≡ↄ∞↕™⁹╕√ ⌂ ╛ ⌐ ∆╢≤⅝│ ⌐ ╩

℮↓≤╩⅔ ╘⇔╕∆⁹ 

 

≢ ╩ ⇔⌂™≤⅝│ ≢ ╕√│ ╩ ™ ╩ ↕∑╕∆⁹

╛ ⅜ ⌂≤⅝│ ╕√│ ⌐↔ ↄ∞↕™⁹ ╛ │ ⌐≡ ∫

≡⅔╡╕∆⁹ 
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↓─ ≢│ ⱤⱠꜟ ─ ╛ ₁⌂ ≢ ∆╢ ⌂ ╩ ⇔≡

™╕∆⁹ 

4 ╩⅔ ╖⌐⌂╢ ⌐ ╕∏3.1 3.3 3.4 ╩↔ ↄ∞↕™⁹ 

─ ╩ ⇔√™≤⅝╛ ─ ⅜≥─ ⌐ ╡ ≡╠╣≡™╢⅛

╩ ⇔√™≤⅝│ ⅜₉כꜞ♠ ₈3.5 ≢∆⁹ 

4 ≢ ⅜ ↕╣≡™⌂™ ⌐≈™≡│ ₈3.6 ꜞⱨ□꜠fi☻₉╩↔ ↄ∞

↕™⁹ 



3.1 ⱤⱠꜟ ─ ≤  
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3.1 ⱤⱠꜟ ─ ≤  

↓↓≢│ ⱤⱠꜟ ⱤⱠꜟ─ ⅔╟┘ ─ ╩ ⇔╕∆⁹ 

 

3.1.1 ⱤⱠꜟ 

*1 C HF│ LI 5660─╖ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3-1 ⱤⱠꜟ 

 

 A  (◦fi◓ꜟ◄fi♪,1 V, Zin 10 Mɋ) 

 A-B  ( , 1 V, Zin 10 Mɋ) 

 C  (10 V, Zin 1 Mɋ) *
1
 

 I  (I-V 1 M 100 M V/A) 

 HF  (10 kHz  11 MHz, 1 V, Zin 1M 50 ɋ) *
1
 

A A-B I │ AC DC ⁹ 

│ FLOAT GND ⁹ 

 כ◐

♁ⱨ♩◐כ◐ / כ 

≢│♁ⱨ♩◐כ ≢│

≡⇔≥כ◐ ⅝╕∆⁹ 

 

4.3" WQVGA (480×272 dot) ◌ꜝכLCD 

 

 SCRN ◐כ≢ ╡ ⅎ╕∆⁹ 

 ≤ ⌂ ╩Ᵽꜝfi☻ ↄ ⁹ 

 ≤Ᵽכ◓ꜝⱨ╩ ⅝ↄ ⁹ 

 ≤ ⌂ ╩ ⁹ 

≢כ◐─ ⌂ ⅜≢⅝╕∆⁹ 

כ◐ Ɽꜝⱷ♃⌂≥ 

▪♇ⱪ♄►fi◐כ  

כ◐ꜟ♁כ◌  

 

≢כ◐ ⇔╕∆⁹ 

⌐ ─♃▬♩ꜟ ─

⌂≥⅜ ↕╣╕∆⁹ 

⌐♁ⱨ♩◐כ─♃▬♩ꜟ⅜ ↕╣╕∆⁹ 

│ ≢כ◐ꜟ♁כ◌ ╩ ┘ ⸗♦▫ⱨ□▬ⱡⱩ╕√

│▪♇ⱪ♄►fi◐כ╩ ™≡ ⇔╕∆⁹ 

_CLR_◐כ≢ ╩◒ꜞ▪≢⅝╕∆⁹ 
⸗♦▫ⱨ□▬ⱡⱩ 

▪♇ⱪ♄►fi◐כ 

 כ◐ꜟ♁כ◌

Ɽꜝⱷ♃─ ⌐ ™╕∆⁹ 

☻▬♇♅ 

DATA1 DATA2  

 ─▪♫꜡◓  

⸗♬♃  

PSD─ ≢∆⁹ 

 

REF IN  

0.5 Hz  3 MHz (  11 MHz HF ) *
1
 

0.3  10 Vp-p ╕√│ TTL 

OSC OUT  

0.5 Hz  3 MHz 0  1 Vrms  

 CLR  / LOCAL◐כ 

─◒ꜞ▪╩ ™╕∆⁹ 

♩כ⸗ꜞ ─≤⅝│ ꜟ◌כ꜡ ⌐ ⇔╕∆

2 ⁹ 

2 ⇔⌐╟╡ ─ 3 ⅜ ⅝╕∆⁹ 

ꜟⱤⱠה ─  

ה ꜝfiⱪ─  

ה ─  

REMOTE  fiⱪꜝ♩כ⸗ꜞ

♩כ⸗ꜞ ─≤⅝ ⁹ 

KEY LOCK  fiⱪꜝ◒♇꜡כ◐

ⱤⱠꜟ ─≤⅝ ⁹ 
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3.1.2 ⱤⱠꜟ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3-2 ⱤⱠꜟ 

 

⌐≈™≡│ 4 ─ ⅔╟┘₈9. ₉╩↔ ↄ∞↕™⁹ 

♩כ⸗ꜞ ⌐≈™≡│ CD-ROM ─₈LI 5655 / LI 5660 ꜞ⸗כ♩ ₉

╩↔ ↄ∞↕™⁹ 

▬fi꜠♇♩ 
─Ⱨfi│ ≢∆⁹ 

∏ ⇔≡ↄ∞↕™⁹ 

ⱨ□fi  

╩ →⌂™╟℮⌐ ≤ 

50 mm ↑≡ↄ∞↕™⁹ 

♩ꜞ●  
╩ ⌐ꜞ⸗ⱷ♃כ♦ ∆

╢√╘─♩ꜞ● ╩ ⅎ╕∆⁹ 

10MHz  
─ ≤ ─ ╩ ↕

∑╢≤⅝ ⌐ ∂ 10 MHz

╩ ⅎ╕∆⁹ 

♩כ⸗ꜞ ◖Ⱡ◒♃ 

☻▬♇♅ 

╩♪כ◖ ∆╢ ⌐ ⌐

╦∑╕∆⁹◌♅♇≤ ⅜∆╢ ⇔™ ≢

╘≡ↄ∞↕™⁹ 

DATA3 DATA4  

─▪♫꜡◓  

 

AUX OUT 1, 2 

DC  

AUX IN 1, 2 

DC  

ⱪꜞ▪fiⱪ  

◖Ⱡ◒♃ 

─ⱪꜞ▪fiⱪ⌐

╩ ⇔╕∆⁹ 

 

─ ⌐ ⇔√ ╩

⇔╕∆⁹ 

ⱥꜙכ☼ 
∏ ↔≤⌐

↕╣√ⱥꜙכ☼╩↔

ↄ∞↕™⁹ 

 
≤⇔≡

╦⌂™≢ↄ∞↕™⁹ 

ꜝⱬꜟ 

 

GPIB 

◖Ⱡ◒♃ 

RS-232 

◖Ⱡ◒♃ 

LAN 

◖Ⱡ◒♃ 

USB 

◖Ⱡ◒♃ 
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Â ↓─ ⌐⅔↑╢ ─כ◐≥  

 

{ } 

⌐ ↕╣╢ ─ ≢∆⁹ ⌐ ─ 2 ⌐ ↕╣╕∆⁹ 

 {  } 

⌂ ≤ ╩ ⇔╕∆⁹ 

 

╩ ⇔╕∆⁹ 

ה ⌂ ≤  

ה ─Ɽꜝⱷ♃ ≤ ⌂≥─◖ⱷfi♩ 

─כ◐♩ⱨ♁ה  

 

 _Ɫכ◐♪כ ♃▬♩ꜟ_  

─↓⌐ⱪ♇♩כ◐ ╛ ⅜ ╩כ◐√╣↕ ⇔╕∆⁹ 

│כ◐ꜟ♁כ◌ ∕─ ≢ ╩ ⇔ ♃▬♩ꜟ│ ↕╣≡™╕∑╪⁹ 

 

 _Ɫכ◐♪כ ♃▬♩ꜟ_ /  

⌐ⱪ♇♩כ◐ ↕╣√ ─ ⌐ ⌐ ↕╣√ ╩ ╩כ◐≈ ⇔╕∆⁹

↓─ ≢│ ╩ ∆╢≤⅝ " / " ╩ ⅎ√ ╩ ™╕∆⁹

╩ ∆╢≤⅝│ " / " ╩ ⅎ╕∑╪⁹ 

 

 [_♁ⱨ♩◐כ ♃▬♩ꜟ_]  

↓─ ╩ ≈♁ⱨ♩◐כ ⇔╕∆⁹ 

 

Ɫכ◐♪כ≤│ 

⅜└≤≈╕√│ ⌐ ╕∫≡™≡ ⌂  ⁹∆≢כ◐╢№─

─ ╩ ≈Ɫכ◐♪כ│ ⌐ ∂≡ ⅜ ⌐⌂╢↓≤⅜№╡╕∆⁹ 

 

♁ⱨ♩◐כ≤│ 

⌐ ╦∑≡ ⅜ ₁⌐  ⁹∆≢כ◐╢∆

≢│ ─ ⌐ ↕╣√ ⅜ ≢∆⁹ 

≢│ ≡⇔≥כ◐ ⅝ כ◐ ⌐ ↕╣√ ⅜ ≢∆⁹ 

 

≤│ 

ⱪ≢│⌂ↄ♇♩כ◐ ─כ◐ ⌐ ↕╣√ ≢∆⁹ 
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 ╩ ↑╢√╘ ⅛╠ ↕╣√ BNC─ AUX IN ⅔╟┘

10 MHz 10MHz IN │ BNC◖Ⱡ◒♃ ⅔╟┘◓ꜝ►fi♪

≤ ⌐ ±42 Vpk DC AC peak ╩ ⅎ╢ ╩ ⅎ⌂™≢ↄ∞↕™⁹ 

 ╕√ ⌐ ╩ ↑╢√╘ AUX IN ≤ 10 MHz

10MHz IN ─ BNC◖Ⱡ◒♃ ⌐ ±42 Vpk DC AC peak ╩ ⅎ╢ ╩ ⅎ

⌂™≢ↄ∞↕™⁹ 

 ↓─ ╩ ⅎ╢≤ ─ ⅜ ⅝ ╩ ⅎ╟℮≤⇔╕∆⅜ ⅎ

╠╣√ ⅜ ⅝™≤ ↓─ ╩ ∆╢ ╣⅜№╡╕∆⁹ 

 

 
   

 

  

 ⌐ ╩ ⅎ╢ ╩ ⅎ⌂™≢ↄ∞↕™⁹↓─ ╩

∆╢ ╣⅜№╡╕∆⁹ 

 

 
   

 

  

 ⌐ ⅛╠ ╩ ⅎ⌂™≢ↄ∞↕™⁹↓─ ╩ ∆╢ ╣⅜№╡╕

∆⁹ 
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 כ꜠ꜞ

A,B 

+3V AC / DC 

-3V 1
0
M

 

0.15u 

 

+ 

 

3.2.1  

 *1 C HF│ LI 5660─╖ ⁹ 

1) ◓ꜝ►fi♪ 

─ A B C * 1 HF * 1 I ─ ◓ꜝ►fi♪│ ⌐ ⇔≡  

±1 V ─ ≢ ↕╣≡™╕∆⁹ 

ⱨ꜡כ♥▫fi◓  ±1 Vpeak DC AC  

▬fiⱧכ♄fi☻ ⱨ꜡כ♩    10 kǸ  

     11 Ǹ  

 

 

 

 

 

 

 

 

 ◓ꜝ►fi♪≤ ─ ▬fiⱧכ♄fi☻│ ⱨ꜡כ♩≤ ⌐ ╡ ⅎ ≢∆⁹ 

±1V╩ ⅎ╢ ╩ ⅎ╢≤ ↓─ │ ≡╕∑╪⁹ 

 
 

   
 

  

 ◓ꜝ►fi♪≤ ─ ⌐ 42 Vpeak DC+AC ╩ ∆╢↓≤│≢⅝╕∑╪⁹ 

 1.0V╩ ⅎ╢ ╩ ⅎ╢≤ ⅜ ╣ ⅜ ⇔╕∆⁹ 

 

 

2)  A B  

A⅔╟┘ B⌐≈™≡ ⇔╕∆⁹ 

▬fiⱧכ♄fi☻   10 MǸ ⌐ 50 pF  

  ±3 V DC ⌐⅔↑╢ ⅔╟┘  

 AC   10 Vrms DC±42 V 

 DC   ±14 V 

 

 

 

 

 

 
   

 

  

 ⅜ ╩ ⅝ↄ ⅎ╢≤ ─√╘ ⌐ ⅜ ≤ ╡

↕╣╢↓≤⅜№╡╕∆⁹ 

 

 

10kW 

11W 

ⱨ꜡כ♩ 

±1 V pk 

 

 

 ◓ꜝ►fi♪ 
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HF 

+3V 

50 / 1M 
-3V 1

M
 

1000p 

5
0
 

+ 

I 
100 

- 

+ 

 

3)   * 1 C  

▬fiⱧכ♄fi☻   1 MǸ ⌐ 50 pF  

  ±30 V 

   ±42 V 

 

 

 

 

 

 

 

4)  * 1 HF  

▬fiⱧכ♄fi☻   1 MǸ ⌐ 50 pF  

    50 Ǹ  

  ±3 V 

   ±5 V 

 

 

 

 

 

 

   

5) I  

▬fiⱧכ♄fi☻   1 kǸ 1 M  

   100 kǸ 100 M  

  ±3 ȋA 1 M DC  

   ±10 mA 

 

 

 

 

 

 
   

 

  

 ±10 mA ─ ╩ ∆≤ ╩ ⇔╕∆⁹ ╩ ⇔⌂™≤⅝│

─ ◐ꜗ♇ⱪ╩ ╡ ↑≡⅔™≡ↄ∞↕™⁹ 

 

 

 

 

DC 
Cancel 

C 

1Mɋќ 

+3V 

-3V 

+ 

- 
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3.2.2  

1)  REF IN  

│ EDGE ╩ ╡ ⅎ╢≤ ╙ ╡ ╦╡╕∆⁹ 

▬fiⱧכ♄fi☻   1 MǸ ⌐ 100 pF  

 SINE   0.3 V 20 Vp-p 

 TTL   0  5 V Low 0.8 V High 2.6 V  

   ±15 V 

 

 

 

 

 

 

 

2)  OSC OUT  

≤ ⇔√ ⅜ OSC OUT ⅛╠ ↕╣╕∆⁹ REF IN

╩ ≤⇔≡ ⇔≡™╢≤⅝│ ⌐ ⇔√ ⅜ ╠╣╕∆⁹ 

   0.00 mVrms   1.000 Vrms  

   ±15 mA 

▬fiⱧכ♄fi☻   50 Ǹ  

 

 

 

 

 

 

 

⅜ 3.2 MHz ─≤⅝│ ⌐ ╦╠∏ ⅜ 0 Vrms ⌐⌂╡╕∆⁹ 

 

3)  REF OUT  

OSC OUT ≤ ⇔√꜡☺♇◒ ⅜ ↕╣╕∆⁹ 

꜠ⱬꜟ   TTL 0  3.3 V  

   ±8 mA 

 

 

 

 

 

 

⅜ 3.2 MHz ─≤⅝│ ꜠ⱬꜟ⅜ HIGH №╢™│ LOW ꜠ⱬꜟ ≢∆⁹ 

REF IN 

+15V 

SINE  

-15V 

1.15M 
1.5u 

1
0
M

 

+ 
10k 

REF IN 

+3.3V 

TTL  

1
M

 

+ 
11k 

OSC OUT 

+5V 

 

-5V 

25 

+5V 

-5V 

25 

▪♇♥Ⱡכ♃ 

REF OUT 

+5V 

 

1
5
0
 

CMOS 

LOGIC 

75 
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DATA OUT 

+15V 

-15V 

+15V 

-15V 

470 

MONITOR OUT 

+5V 

-5V 

25 

+5V 

-5V 

25 

 

 
   

 

  

 OSC OUT⌐│ ─ ⅜№╡╕∆⁹ 

 REF OUT─◓ꜝ►fi♪╕√│+3.3 V┼─ │ 500 ɋ ⌐⇔≡ↄ∞↕™⁹ 

 

 

3.2.3 ▪♫꜡◓  

1)  DATA OUT  

ⱤⱠꜟ─ DATA OUT1 2⅔╟┘ ⱤⱠꜟ─ DATA OUT3 4⌐≈™≡ ⇔╕∆⁹ 

R X Y⌂≥ ⌐ ⇔√ ⅜ ↕╣╕∆⁹ 

│ F₈4.3 Ɽꜝⱷ♃─ ⅔╟┘ ₉ 

   ±12 V  

   ±10 mA 

▬fiⱧכ♄fi☻   470 Ǹ  

 

 

 

 

 

 

 

2)  ⸗♬♃ MONITOR OUT  

─ ≢∆⁹ 

│ F₈4.7.3 ○כⱣ꜠ⱬꜟ ≤⸗♬♃ ₉ 

   ±3 V  

   ±20 mA 

▬fiⱧכ♄fi☻   50 Ǹ  
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AUX OUT1 
AUX OUT2 
 

+15V 

-15V 

+15V 

-15V 

1k 

 

3.2.4  

1)  AUX IN1 AUX IN2  

AUX IN1│꜠◦○ ≢ ↕╣╕∆⁹ 

│ F₈5.8 ─ AUX IN ₉ 

▬fiⱧכ♄fi☻   1 MǸ ⌐ 50 pF  

    ◓ꜝ►fi♪⅜ ⌐ ⇔™≤⅝ 

  ±12 V 

   ±42 Vpeak DC+AC  

 

 

 

 

 

 

 

 

 

2)  AUX OUT1 AUX OUT2  

│ F₈5.9 ─ AUX OUT ₉ 

   ±10.500 V 

   ±5 mA 

▬fiⱧכ♄fi☻   1 kǸ  

 

 

 

 

 

 

AUX IN1 
AUX IN2 
 

1M 

1M 

 

 ±42Vpk 

 DC+AC  

±42Vpk DC+AC  
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3.2.5 ∕─  

1)  10MHz 10MHz IN  

▬fiⱧכ♄fi☻   1 kǸ AC  

꜠ⱬꜟ   0.5 Vp-p  5 Vp-p 

   10 Vp-p 

ⱨ꜡כ♥▫fi◓  ±42 Vpeak DC+AC  

 

 

 

 

 

 

 

2)  ♩ꜞ● TRIG IN  

─┼ꜞ⸗ⱷ♃כ♦  ♩ꜞ● ≢∆⁹ 

▬fiⱧכ♄fi☻   10 kǸ  

꜠ⱬꜟ   TTL Low 0.8 V High 2.6 V  

   ±15 V 

 

 

 

 

 

 

 

3)  ⱪꜞ▪fiⱪ PREAMP POWER  

ⱪꜞ▪fiⱪ ─◓ꜝ►fi♪│ ◓ꜝ►fi♪≢∆⁹ 

  ±100 mA 

 

 

 

 

 

 

 
   

 

  

 PREAMP POWER │ ⱪꜞ▪fiⱪ┼─ ╩ ≤⇔≡™╕∆⁹ ⌐

╩ ⅎ╢↓≤╛ ─ ⌐╙⌂╡╕∆─≢ ─ ⌐│ ⇔⌂™≢ↄ

∞↕™⁹ 

 

 

TRIG IN 

+3.3V 

1
0
k
 CMOS 

LOGIC 

10k 

+3.3V 

Ⱨfi ≤  

 1 +15V 

 2 0V 

 3 -15V 

 4 0V 
1 

2 
3 

4 

10MHz IN 

2200p 

1
M

 3
3
0
k
 EXT 

REF 

CKT ±42Vpk 
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3.3 ─  

3.3.1 ─ ≤ ╡ ⅎ 
 

─ │ ─ 3 ╡№╡╕∆⁹ 

 SCRN  ◐כ╩ ∆≤ ─≤⅔╡ ╡ ╦╡╕∆⁹ 

 

a)  

 Ᵽכ◓ꜝⱨ ⌂ ╩Ᵽꜝfi☻ ↄ ⇔╕∆⁹ 

b)  

 ≤Ᵽכ◓ꜝⱨ╩ ⅝ↄ ⇔╕∆⁹ 

 ─ │ ⌂ↄ⌂╡╕∆⁹ 

c)  

 ≢⅝╢∞↑ ↄ─ ╩ ⇔╕∆⁹ 

 ─ │ ↕ↄ⌂╡╕∆⁹ 

 Ᵽכ◓ꜝⱨ │№╡╕∑╪⅜ DATA1 ⅛╠ DATA4 ╕≢ ≡ ⇔╕∆⁹ 

 

 SCRN  / EXIT ◐כ│ ─ ⌐ ⇔√╡ ⌐ ╢√╘⌐╙ ⇔╕∆⁹ 

 

 

 

3.3.2  

─ ⅜♪כ⸗ SINGLE ─≤⅝ ╩ ⇔╕∆⁹ 

 

1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♪כ⸗  

☻♃כ♥☻  

 

 

 

▪▬◖fi 

 

♄▬♫Ⱶ♇◒ꜞ◙כⱩ 

 

 

ⱨ▫ꜟ♃ 

Ɽꜝⱷ♃  

Ᵽכ◓ꜝⱨ 
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2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ♄▬♫Ⱶ♇◒ꜞ◙כⱩ ▪▬◖fi 

 

Ɽꜝⱷ♃ 

Ᵽכ◓ꜝⱨ 

○ⱨ☿♇♩▪▬◖fi 

▪▬◖fi 

 

 

 

ⱡ♇♅ⱨ▫ꜟ♃  

 

AUX IN  

AUX OUT  

○ⱨ☿♇♩  

 

4  
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ꜟⱣ꜠ⱬכ○─  

     

 

 

 

─  

 

─  

 

 

3.3.3 ─  

☻♃כ♥☻ ╛ 2 ─ ╩⇔╕∆⁹ 

 

Ẽ☻♥כ♃☻  

☻♃כ♥☻ ⌐ ↕╣╢▪▬◖fi⌐≈™≡ ⇔╕∆⁹ 

 

 

      

 

 

    ☻♃כ♥☻

UNLOCK 

╣ ⁹ ⌐ ⇔≡™⌂™⁹ 

⅜ ⇔ↄ ה ↕╣≡™⌂™ ꜠ⱬꜟ⅜ ↕™

≢⅝╢ ╩ ╣≡™╢⌂≥─ ⅜№╡╕∆⁹ 

OUTPUT  

ꜟⱣ꜠ⱬכ○ ⁹ 

⅜ ⅝™ ≢─ ─ ⱨ▫ꜟ♃≢

∆╢≤ ↕╣╕∆⁹ 

│ F ₈4.7.3 ○כⱣ꜠ⱬꜟ ≤⸗♬♃ ₉ 

HEAT 

⁹ ─ ⅜ ⌐ ↄ⌂∫≡™╢≤⅝⌐ ↕╣╕∆⁹

40 ϴ ⅜ ⇔™ ⌐⅔™≡ ↓─ ⅜ ╢ │

≢∆─≢ ╕√│ ╕≢↔ ↄ∞↕™⁹ 

SENS 
─ ⁹ 

ΓONCEΔ│ ∞↑ ─ ─ ⁹ 

PSD PSD○ⱨ☿♇♩ ─ ⁹ 

10MHz 10 MHz ─ ה ⁹ 

TGWait  

♩ꜞ● ∟   

ΓRECΔ│ ─  

│ F ₈LI 5655 / LI 5660 ♩כ⸗ꜞ ₉─ 

            ₈5 ◖ⱴfi♪ ₉:TRIGger:SOURce 

UCAL 

⁹ ╠⅛─ ⌐╟╡ ─ ⅜ ╦╣ ─

╩ ≢⅝⌂™≤⅝⌐ ↕╣╕∆⁹ 

≢∆─≢ ╕√│ ╕≢↔ ↄ∞↕™⁹ 

 

Ẽ ─♪כ⸗  

╩♪כ⸗ ∆╢≤▪▬◖fi ⅜ ╡ ╦╡╕∆⁹ 

 

SINGLEההה  ◦fi◓ꜟ⸗כ♪ ─ 1  

 

DUAL1כ⸗  ההה♪ 

 

DUAL2כ⸗  ההה♪ 

 

CASCADEכ⸗♪כ◔☻◌ ההה♪ 
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Ẽ ─  

⇔√≤⅝─ ⌐≈™≡ ⇔╕∆⁹ 

╩♪כ⸗ SINGLE ⌂™⇔ DUAL1 ⌐⇔≡ HARMONICS ╩ ⌐∆╢≤

Ɽꜝⱷ♃─ ⌐ ─ΓnΔ⅜ ↕╣╕∆⁹ 

╕√ ─ ⅜ ─ ⌐ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ẽ2 ─  

⇔√≤⅝─ ⌐≈™≡ ⇔╕∆⁹ 

⅜♪כ⸗ DUAL2 ╛ CASCADE ─≤⅝│ ≤ ⅜ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  

Ɽꜝⱷ♃  

─  

─  

─  

─  

─  
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